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CHAPTER I
THE PROBLEM AND DEFINITION OF TERMS USED
I.

INTRODUCTION

Speed of response is essential to success in many
forms of athletics«

It is quite evident, for example, that

athletes who compete in basketball, football, and baseball
are all concerned with their reaction time and movement time
speedso

Speed should not be considered as a general factor

or in a general sense,,

The basketball player who perceives

a cue from an opponent’s act and moves into position to
intercept a pass, or the baseball player who glides quickly
to snare a line drive, require certain relatively specific
movement speeds 0
Lawther (9) states that speed is a word used to indi
cate various types of quickness or rapidity,.

In sports, it

may refer to quickness in acting, quickness in seeing, or
botho

Usually speed refers to a combination of perception

by the sense organs and the appropriate action of a group
of muscleso

But speed is specific to the type of acto

Kel

ler ($) did a study to compare quickness of certain types
of body movements to various kinds of athletic success„

He

reported that there was a positive relationship between the
ability to move the body quickly and success in various

sportSo

However , he reported that the relative importance

of the speed factors varied from sport to s p o r t c

There is considerable disagreement as to the effects
of weight^training on total speed of response„

Clark and

Henry (4) reported, after a semester of weight-training
using the DeLorme method, an increase in the mean strength
in the test position and an increase in the mean speed of
the test movemento

Chui (3) reported that gains in strength

and movement time agaihst no resistance made by the use of
a rapid contraction weight-training method were not significantly greater than gains made by a slow contraction method0
Wilkin (15) reported that a semester program of weighttraining does not increase speed of movement more than a
semester of beginning swimming or golfo

Pierson and Rasch

M O ) found no significant change in movement time due to
weight-training*
IIo

THE PROBLEM

Statement of the Problem
This study attempted to determine the relative ef
fects of the weight-training program used by the University
of Montana football team and the DeLorme-Watkins weighttraining method upon total speed of response*

A determination of the effectiveness of the two
weight-training systems should be valuable in future plan
ning for football training and other areas in athletics
where strength and total speed of response play an important
part.

It may also provide insight as to its application in

physical education.
III.

LIMITATIONS OF THE STUDY

1 o The number of subjects was limited to thirteen,
twelve, and ten within groups I, II, and III
respectively.
2 0 Strict controls were not placed on the outside
activities of the subjects.
3c

Many of the subjects in the experimental groups
had varying degrees of prior weight-training
experience.

4.

Motivation while testing could not be controlled;
therefore, the subjects were merely encouraged
verbally to move as rapidly as possible.
IV.

DEFINITION OF TERMS

The following terms are defined as they were used in
this study:

£i£cuito

One complete rotation, exercising at each

resistance station, throughout the entire resistance exer
cise session 0
Dekan TimerQ

Electrical apparatus, purported to be

accurate to the nearest 0 o01 of a secondo

It was used in

this experiment to measure the time from occurrence of stim
ulus to completion of a movement0
Movement Time Q

(See Figure 10 )

The elapsed time from the beginning

of muscular movement to the termination of the specified
act o
Reaction Time0

The time between the occurrence of

the stimulus and the first indication of response0
Repetition0
Seto

The start and completion of one lifto

The activity involving the lifting of a speci

fied load twelve to fifteen times in twenty seconds for
Group I and ten times for Group II for each exercise0
Strengtho

Maximum contractile pull of the muscle

being tested0
Ten-Repet ition-Maximum0

The greatest amount of

weight that a person can lift ten times during one particu
lar seto
Total Speed of Response 0

The elapsed time between

the occurrence of the stimulus and the completion of a
specified muscular movement0

5

Universal Gym Machine.

An apparatus consisting of

nine stations designed to use and facilitate resistive
exercise,

(See Figure 2.)

Weight-Training,

Systematic, well-planned program of

exercise in which the participant uses weights to increase
the resistance to various bodily movements for the purpose
of increasing strength and, hypothetically, for the purpose
of increasing total speed of response0

FIGURE 1
DEKAN TIMER AND SMALL CLEAR LIGHT BULB
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FIGURE 2
THE UNIVERSAL GYM MACHINE
USED FOR WEIGHT-TRAINING

CHAPTER II

REVIEW OF RELATED LITERATURE
In the past, there has been considerable interest
in the effects of weight-training on total speed of res
ponse o
A great deal of this interest was originally stimu
lated because of the great importance of speed for success
in many types of athletic endeavor,,

This chapter includes

some of the research that seems related to the ability to
perceive a stimulus and then move the body quickly through
the completion of an act*
I.

RELATIONSHIP BETWEEN WEIGHT-TRAINING
AND TOTAL SPEED OF RESPONSE

Zorbas and Karpovich (16), in 1951, investigated the
effects of weight-lifting on the speed of movement of a
single arm turning a crank in a frontal plane *

In this in

vestigation the authors compared 30 0 weight-lifters and body
builders from various parts of the world to a control group
of non-weight-lifterso

This latter group consisted of 150

men from Springfield College and 150 men from a liberal arts
college who had never indulged in weight-liftingo

On the

basis of the data obtained, the authors concluded that the
weight-lifting group was significantly faster in the speed

of rotary arm motion than the non-lifting group, and the
non-lifting group from Springfield College were signifi
cantly faster than the liberal arts college subjects 0

Zor-

bas and Karpovich felt that the latter difference was
probably due to the fact that the Springfield College sub
jects engaged in physical activities more than the subjects
from the liberal arts college,,
In 1952, Wilkin (15) tested speed of arm movement of
a group of university students before and after a one semes
ter elementary weight-training program and the speed of arm
movement of a group of experienced weight-lifters to a con
trol group,,

The control group consisted of students enrolled

in elementary swimming and golf classes„
From his experimental data, the author concluded the
following:
1o

Weight-training, over an interval of one semes
ter, has no slowing effect on speed of arm
movement, as measured in the study,,

2o

The experienced or chronic weight-lifters were
not "muscle bound" in the sense that their
speed of movement was impaired„

Their speed

was as great as that of the other students
studied„
3c

A one-semester weight-training program does not
increase speed of arm movement more than a

9

semester of elementary swimming or golfQ
Masley, Hairabedian, and Donaldson (1 0 ), in 1 953 9
carried out an investigation to determine whether increased
strength gained through weight-training was accompanied by
an increase in muscular coordination and speed of movement 0
These factors were tested with the use of an experimental
group, consisting of students who had no previous weighttraining experience, and two control groups consisting of
students enrolled in a beginning volleyball class and stu
dents required to attend a sports lecture in lieu of re
quired physical education,,

Also, in their investigation,

speed of movement was measured in terms of the elapsed time
required to complete twenty-four revolutions of the arm in
a frontal plane *
On the basis of the data collected, the authors
reported the following:
1o

The weight-training groups increased more than
the volleyball or inactivity group during a
six-week period„

20

A significant increase in speed and coordination
resulted from six weeks of weight-training
than from volleyball or inactivity for a like
period.

Barnes

(1), in 1961, conducted an investigation to

10

determine the effects of weight-training on soeed in the
100-yard dash„

Two groups, each consisting of fifteen

grade nine boys, were equated by performance in a pre-test
100-yard dasho

The experimental group participated in

weight-training and the control group participated in a
physical education program of basketball, tumbling, volley
ball, and dodgeball for a fourteen-week period 0

Both

groups ran two 10 0 -yard dashes for time each week during
the program*

Barnes reported that the control group showed

a mean gain from 1 3 °3 seconds to 1 3 ®1 seconds, and the
mean gain in the experimental group was from 13 <>4 to 12 07
seconds 0
In 1961, Plumb (12) carried out a study to determine
the relationship between weight-training and speed in the
50 -yard dash*

He used only one group consisting of twenty-

seven varsity football squad members„

They participated in

a nine-week program of weight-training.

Plumb reported

that the mean time for the run was reduced 0 o04 seconds,
but the change was not significant 0
Clark and Henry (4)? in 1961, reported a low but
positive correlation between increase in strength and in
crease in speed of movement 0

They hypothesized that the

speed of a movement could be increased by strengthening
the muscles which caused that movement *

To investigate

11

the basic aspect of this program Clark and Henry felt that
it was necessary to develop strength by some method that
avoided practicing the test movement in order to exclude
the possibility that the anticipated increase might simply
be the result of improved neuromotor skill *

They did this

by using weight-training to develop strength and testing an
arm movement that was not explicitly exercised in the train
ing program,.

The experimental group followed a weight-

training program as advocated by DeLorme and designed to
increase muscular strength of the upper and lower extremi
ties o

The control group refrained from participating in

athletics, physical education classes, or other systematic
developmental activities during the semester of the experi
ment o

The movement chosen for the investigation was a

horizontal adductive arm swing»
The results found by Clark and Henry are as fol
lows ?
1„

Conditioning exercises of the progressive resis
tance type that do not directly involve a
lateral arm test movement apparently cause
increased mean arm strength in the test posi
tion and increased mean speed of the test
position 0

20

In the arm movement studied, individual differ
ences in the amount of change in the strength/
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mass ratio have a low but positive correlation
with individual changes in maximal speed of
movement <>
3°

When no changes are involved, there is no con
sistent correlation between differences in
strength-mass ratio and maximal speed of arm
movemento

This, according to the authors,

supports the theory of high neuromotor speci
ficity.
4°

The conditioning exercises used in this experi
ment have no influence on reaction time ability„

Pierson and Rasch

(11), in 1962, carried out a study

to determine the effect of the development of general arm
strength on the speed of arm extension.
with measuring movement time.

They were concerned

The method used to obtain

this measurement was not mentioned in this study.

Twenty-

six students engaged in a four-week weight-training program.
The authors found significant increases in strength but no
change in movement time.
Chui (3 )9 in 1964, made an investigation comparing
the effects of isometric and dynamic weighti-training exer
cises on strength and speed of execution of single movements.
Two experimental groups were used:

a rapid contraction

group which exercised at a rapid pace, but Chui neglected

13

to mention the exact rate at which they were performed;
and a slow contraction group which performed their exer
cises at a slower rate, two seconds for the movement phase
and two seconds for the recovery phase.

The program lasted

for nine weeks ,
Chui reported the following results:
1 o Gains in strength made by the use of the rapid
contraction method were not significantly
greater than gains made by the slow contrac
tion method,
2 , Gains in strength in performing a movement were

accompanied by gains in the speed of execution
of the same movement measured against resis
tance of magnitudes equal to those employed in
this study,
3o

Gains in movement time against no resistance
made by the use of the rapid contraction method
were not significantly greater than gains made
by the slow contraction method,

4o

Gains in movement time against resistance of
magnitudes used in this study made by the use
of the rapid contraction method were not signi
ficantly greater than gains made by the slow
contraction method.

14

(13)> in 1 9 6 4 > determined the effect of pro

Sinks

gressive resistive overload on the speed and accuracy in
baseball pitching*

Sinks used two groups with seven col

lege freshmen pitchers in each.

The experimental group

threw a weighted baseball for twenty minutes on Mondays
and Wednesdays for six weeks in addition to their normal
training program*
regular program*

The control group participated in their
Sinks reported that practice with a

weighted ball produced a significant increase in speed
but a significant decrease in accuracy*
Elias (7)? in 19 6 4 , carried out a similar study*

His

experimental group used seven, nine, and eleven-ounce balls
and also participated in a conditioning program for six
weeks*

The control group trained only with regulation five-

ounce balls*
The results were as follows:
1*

There was no significant difference in improve
ment between groups, but the data did indicate
significant improvement within the groups*

2*

The t for the control group was significant be
yond the 0 . 0 5 level, and the t for the experi
mental group was significant at the 0*01

Colgate

level*

(3), in 1966, carried out a study to determine

the relationship of strength to speed of movement of various

15

different limb movements»
served as subjects,,

Forty-nine men, all right handed,

They were randomly assigned to the

adduction-flexion group, abduction-extension group, a group
that did both types of exercises, and a control group,.
These movements were done in their respective groups with
weights and their speed recorded„

The cable tensiometer

was used to measure the strength in an isometric contrac
tion of the arm-shoulder muscles in the test positions *
The program lasted six weeks *
The results of ColgateTs investigation are as fol
lows :
1 * A significant increase in the mean strength
of the arm-shoulder muscle is accompanied
by a significant increase in mean arm speed
in the test position*
2„

There is a positive relationship between initial
speed of movement time of the arm and initial
speed of movement time against a five-pound
resistance *

3 a A significant increase in arm-shoulder strength
in the test position is accompanied by a sig
nificant increase in arm speed against a fivepound resistance in the test position,,
Whitley and Smith (14), in 1 9 6 6 , carried out an

investigation comparing the effects of several different
types of weight-training programs on speed of movement 0

The

speed of movement test used was that of the horizontal adductive arm swing which was employed by Clarke and Henry,
Twenty-six subjects participated in a program.called iso
metric-isotonic®

They performed a six-second static contrac

tion at each of six equidistant measurement angles on the
movement arc described by the arm during the movement test®
During the remainder of the period they performed dynamic
weight-training exercises.

Extreme care was taken to ensure

that the weight-training program avoided the test range of
movement.

Twenty-six additional subjects participated in

a dynamic overload program.

Each of these subjects moved

a vertically suspended box, as fast as possible, six times
through the test range of movement.

The weight of the box

remained constant throughout the program.

Another group,

the free swing group, consisting of twenty-six, swung their
arms six times, as fast as possible, through the selected
range of movement.

Each group performed its assigned exer

cise twice a week for a ten-week training period.
Whitely and Smith’s findings are as follows:
1®

The isometric-isotonic and the dynamic-overload
group showed significant increases in speed
of arm movement.
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2,

The strength increase for the isometric-isotonic
and the dynamic-overload group are significant
with the former showing a 17 per cent increase
compared to a 7 per cent for the latter,

Even

though there is this difference in the amount
of strength increase, the speed gains resulting
from these two exercise programs are almost
identical,,
3-

No significant speed or strength gains were regis
tered by the free swing or control group,

4*

Regardless of the type of strengthening exercises
used, increasing the strength of the muscles
involved in a specific movement makes it pos
sible for an individual to execute a faster
limb movement,

Brose and Hanson (2), in 1967, carried out a study to
determine the effect of overload training upon speed of move
ment,

Twenty-one male candidates from the University of

Maryland freshman baseball team were assigned to one of three
groups based on throwing accuracy and velocity.

Group WP

used a wall pulley device consisting of ten pounds of tension
during their overload training phase.
size baseballs weighting ten ounces
their overload training.

Group LB threw standard

(by load in content) for

The control group threw baseballs
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of regulation weight.

Brose and Hanson found that both over

load training groups showed a statistically significant gain
in velocity while the control group did not.
II.

SUMMARY OF RELATED LITERATURE

Several studies indicated that improvement in strength
causes some increase in speed, but a few have not so indicatedc
Moreover, some of the studies reporting some increase in speed
do not show a significant amount of increase0

No study was

found which reported a decrease in speed with increased
strengths,

Another factor which confuses the problem is the

fact that groups showing differences in strength and speed
reported from experiments utilizing the rapid contraction
method did not seem to be significantly greater than gains
by the slow contraction method„

In general, therefore, the

research to date seems to indicate some possible, though
not straight line, relationship between strength and speed.
This present study attempted to explore this problem further,.

CHAPTER III
METHODS AND PROCEDURES
L

SUBJECTS

Twenty-five male students who were enrolled in a
beginning weight-training class at the University of Montana
served as subjects for this investigation,,

They were ran

domly divided into two groups, 13 in Group I and 12 in Group
IIo

Many of the subjects had varying degrees of weight-

training experience,
A third group, Group III, served as a control group.
This group consisted of 10 male volunteers who were enrolled
in a beginning bowling class.

They did not participate in

any type of weight-training program.
Data were collected on the subjects participating in
the experiment.

The physical characteristics of the subjects

are shown in Table I,
TABLE I
PHYSICAL CHARACTERISTICS OF GROUPS

Group
I
II
III
Means

Mean Height
in Inches
71 oO
69,0
69*0
70,0

Mean Weight
in Pounds
165 oO
154oO
154*0
1 5 S 0O

Mean Age
in Years
20,0
19o 0
1 9o 0
19o0

20

II.

WEIGHT-TRAINING PROGRAMS USED

The weight-training program followed by Group I
included the following exercises:

the bench cress, situps

using an inclined board, leg presses, pulldown behind the
neck, barbell curls, upright rowing, heel raises, and the
overhead press„
Gym Machineo

They were performed using the Universal

The subjects trained on Monday, Wednesday,

and Friday of each week for eight weeks.
These exercises were carried out at their corres
ponding stations on the machine, with a different muscle group
being exercised at each station.

The subjects used an

approximation of the maximum resistance they could perform
for twelve to fifteen repetitions of an exercise in a time
period of twenty seconds.
error,

This was determined by trial and

A ten to fifteen second interval was allowed for the

subjects to move to the next station.

This time interval be

tween exercises was found to be adequate for the subjects
to move to the next station and to select the appropriate
weight.

The subjects increased the amount of resistance

used for each exercise by ten pounds when the number of
repetitions for a specific exercise reached fifteen.
At each training session, the subjects made three
complete circuits.

The subjects moved from one station to

the next in a clockwise direction, to provide uniformity

21

to the program 0

After subjects had completed one circuit,

they were allowed a rest period of five minutes 0

This

procedure was based on the program used by the University
of Montana football team 0
Group II followed the weight-training program ini
tiated by DeLorme and Watkins«

This program was also per

formed on the Universal Gym Machine<>

The subjects using

this program exercised for the same length of time and on
the same days as did Group I Q
Work was done on the ten-repetition-maximum basis„
Each subject experimented until he found the maximum amount
of weight he could lift ten timeso

This experimental try

out of weights was done during the first week of the quar
ter *
Every Monday throughout the program the subjects
re-established, if possible, their ten-repetition-maximum 0
Each student performed his ten-repetition-maximum resistance
for each of the exercises mentioned earlier; then this
amount was used as his work load for that weekc

Each day

subjects carried out three sets of ten repetitions for
each exercise.
The manner in which the students of Group II exer
cised and rotated on the machine was the same as that of
Group I with the following specified differences 0

The time

22

for the exercise and the time between exercises was not
prescribed 0
The ten-repetition-maximum (10RM) was used by the
subjects in the following method:
1.

First set of ten reoetitions^— one half of the
ten-repetition-maximum was usedo

20

Second set of ten repetitions--three-fourths of
the ten-repetition-maximum was used*

3o

Third set of ten repetitions--full ten-repeti
tion-maximum was usedo
III.

LENGTH OF PROGRAM

The program was initially designed to extend over a
period of eight weeks during the winter quarter of the 1 9 6 7 ”
65 academic school year 0

Because of the small number of sub

jects participating during the winter quarter, the program
was run again during the spring quarter to increase the num
bers participating 0
bined o

The results from both quarters were com

The participants in the experimental groups trained

on Monday, Wednesday, and Friday of each week; and the control
group bowled on Mondays, Wednesdays, and Fridays.
IVo

EQUIPMENT USED IN WEIGHT-TRAINING

The subjects comorising Groups I and II carried out
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their exercising programs, using the Universal Gym Machines.
Group I used Machine I, and Group II used Machine II.

The

two Universal Gyms were identical in structure and opera
tion,,
Each machine has nine stations, and a different
exercise could be performed at each station,,
the

Because of

specific weight-training exercises in the experimental

program, it was necessary to use only eight exercise stations.
The station omitted was the one generally used to develop
specific leg muscles,,
Vo

EQUIPMENT USED IN MEASURING TOTAL SPEED OF RESPONSE
The Human Performance Analyzer, more commonly called

the Dekan Timer, was the apparatus used to measure the total
speed of response.
time to the
The

The apparatus is accurate in determining

nearest 0 o01 of a second.
timer is equipped with a small clear light

that is used as a visual start stimulus.

bulb

There is also a

special start button that can regulate the bulb so that it
lights with varying fore-periods.

When the bulb lights,

the timer starts.
A rubber m a t , approximately twelve inches by twentyfour inches

in size, is attached by wires to the Dekan

A sensitive

switch is located within the matso that any

Timer.
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contact with it would send a stimulus to the timer, stopping
the clocko
Time is recorded by the timer and determined by
visual observation of a clock calibrated to the nearest 0 o01
of a secondo
VI„

PRE- AND POST-TEST OF SPEEDS

The experiment included a total speed of resoonse
pre-test at the start of the experiment, and a post-test at
the completion of the experiment

Prior to the pre-testing

procedures, members of groups I, II, and III received a
verbal description of the different movements involved in
the testo

They also viewed a demonstration of those move

ments so that they could perceive what they were supposed
to dOo

The subjects were encouraged verbally to move as

rapidly as possible during each of the movements <>

This was

done once prior to each testing session0
The subjects were allowed to practice the various
movements, once prior to pre-testing and once prior to
post-testingo

The subjects performed four trials for each

of the three movements0

They were requested not to practice

the various movements at any time during the experiment0
Upon completion of the eight-week training period, the sub
jects were tested again in precisely the same manner as

they had been tested in the pre-test«
VIIo

MOVEMENTS AND THEIR TIMING

The different movements measured were:
ment in a forward direction,
right, and

(1) move

(2) movement laterally to the

(3) movement laterally to the lefto

Movement I was carried out in the following manner:
the subject assumed a supine position, hands at his sides
with palms on the floor and feet together with the heels
of his feet located on a taped line, three feet from the
nearest edge of the rubber m a t 0

The subject’s body was

positioned such that a line drawn from the midpoint of the
nearest edge of the rubber mat and perpendicular to it was
in line with his midsaggital plane0
When the light stimulus, which was held above the
subject’s head, was perceived by the subject, he moved to
a semi-erect upright position and stepped as quickly as
possible in a forward direction, stopping on the rubber mat
with one foot thereby triggering the stop mechanism*

Note

Figure 3* page 2 6 c
Movements II and III were carried out in the follow
ing manner:

the subject assumed a standing position facing

sideways to the rubber mat, knees slightly bent, hands free
from the body and feet comfortably apart *

A plumb bob was
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FIGURE 3
SUBJECT SHOWN IN THE SUPINE POSITION
dropped from above and behind the subject so as to be in
line with the seventh cervical vertebra, the gluteal cleft
and a point on the floor which was equidistant between the
outside edges of the widest part of the subject’s feet*
This position was established so that any leaning to the
right or the left by the subject could be detected.

The

feet were placed on a line that ran laterally through the
widest part of the feet.

This line was divided by inter

secting lines that were equally spaced and numbered from
one to forty.
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The span of the subjectTs stance was recorded so
that it would remain constant for each of his lateral move
ments .
The distance from the outside of the lead foot to
the mat was five feet*

Movement II was laterally in the

direction of the s u bj ec ts preferred hand*

Movement III

was a lateral movement in the opposite direction*

The sub

ject was completely aware of the direction in which he was
to move*

However, care was taken that the subject would

make no anticipatory leaning or movement.
Note Figure 4»

FIGURE 4
SUBJECT SHOWN IN STANDING POSITION READY TO MOVE
SIDEWAYS IN THE DIRECTION OF MAT
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VIII.

R E L I ABI LIT Y OF TEST

The reliability of the various movements comprising
the test are as follows:
1.

The reliability for movement I was 0.39.

2.

For movement II, the reliability was 0.92.

3.

The reliability for movement III was 0.90.
IX.

STATISTICAL TREATMENT

An analysis of variance was used to analyze the
data.

The level of confidence that was used was 0.05.

Also, a T,tTT test was used to determine if any change within
groups was significant at the 0 . 0 5 level of confidence.

CHAPT ER IV

ANALYSIS AND DISCUSSION OF RESULTS
I.

INTRODUCTION

This chapter presents an analysis and discussion of
results obtained in testing two groups of individuals who
had trained for eight weeks using two different weighttraining programs, and a control group which did no weighttraining o

The study was concerned with comparing the ef

fects of weight-training on total speed of response,.

The

writer was interested in ascertaining which of the training
methods would produce better results as far as total speed
of response is concerned.

The raw data resulting from this

study may be found in Appendix C-F, and the statistical
analysis in Tables II-VI.

This chapter presents an analysis

of the data with summary of results,,
II.

ANALYSIS OF RESULTS

Table II contains a comparison of the differences
between the mean response times from pre- to post-test for
the three groups.
From the data contained in Table II it can be seen
that each group showed a decrease in total speed of response
in all conditions except for Group III in movement I.
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TABLE II

DIFFERENCES BETWEEN MEANS ON PRE- AND POST-TEST
IN TOTAL SPEED OF RESPONSE

GROUP I

GROUP II

Movement I

0,16

0.14

O'N
tr\
o
1

Movement II

0,45

0,41

0.39

Movement III

0„3£

0,10

0.68

GROUP III (control)

9

*Minus sign indicates group becomes slower«
An analysis of variance procedure was used to deter
mine if there was a significant difference among the group
means of the pre- and post-test data for each of the three
movements

(Tables III, IV, and V),

The results are as fol

lows :
1a

The difference between the means of the three
groups for movement I was well below the 0,05
level of confidence.

The same was found to

be true for the three groups for movements
II and III,
Appendix F contains the mean strength changes for
Groups I and II that occurred over the eight-week training
period.
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TABLE III
ANALYSIS OF VARIANCE FOR MOVEMENT I

Source of
Variation

Degrees of
Freedom

"Between"
Groups

2

0.030

0.015

"Within"
Groups

32

1d 6 9

0.036

Total

34

1 o199

Sum of
Squares

*Not significant at the 0 . 0 5

Mean
Squares

TTfPTT

Ratio

0 .4 1 7 *

le v e lo

TABLE IV
ANALYSIS OF VARIANCE FOR MOVEMENT II

Sum of
Squares

Mean
Squares

2

0.0 01

0.0003

"Within"
Groups

32

0.092

0.0029

Total

34

0.093

Source <">**
Variation
"Between"
Groups

Degrees of
Freedom

*Not significant at the O 0O 5 level.

Ratio

0.172
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TABLE V

ANALYSIS OF VARIANCE FOR MOVEMENT III
Source of
Variation

Degree of
Freedom

Sum of
Squares

Mean
Squares

"Between"
Groups

2

0.020

0.010

"Within"
Groups

32

0.493

0.01 5

Total

34

0.513

v j?rr

Ratio

0.667*

*Not significant at the 0.05 level*
A "t" test was used to determine if there was a sig
nificant change in total speed of response within the groups.
The results are found in Table VI.
TABLE VI
"t" SCORES FOR GROUPS I , I I , AND III FOR PRE- AND
POST-TEST CHANGES FOR MOVEMENTS I, II, AND III
Gruap
I
I
I
II
II
II
III
III
III

Movement

Degrees of Freedom

"t"

I
II
III
I
II
III
I
II
III

12
12
12
11
11
11
9
9
9

0 o424
1.966
1.426
1.530
3 0031 *
0.351
-O . 5 1 1
2.254
1 .000

^Significant at the 0 . 0 5 level.
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III*

DISCUSSION OF THE RESULTS

As mentioned in Chapter II, several different stu
dies have indicated that there was an increase in the total
speed of response of the muscles involved in a specified
movement when there is an increase in the strength of these
same muscles*

Clark and Henry (4) reported that after a

semester of weight-training using the DeLorme method, an
increase in the mean arm strength in the test position and
an increase in the mean speed of the test movement*

Chui

(3) reported that gains in strength and movement time
against no resistance made by the use of a rapid contraction
weight-training method were not significantly greater than
gains made by a slow contraction method*

Wilkin (15) re

ported that a semester program of weight-training does not
increase speed of movement more than a semester of beginning
swimming or golf*

Pierson and Rasch (11) reported no sig

nificant change in movement time due to weight-training*
The results obtained in this study involving a weighttraining program of eight weeks do not concur with most of
those mentioned in this study*

The subjects in the three

groups, which includes the control group, evidenced the
following changes from pre- to post-testing as determined
by the T’tTT test:

Page 34, number 3-

qhn, i^
read for Movement m
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1.

For movement I, Groups I and II showed an im
provement, but it was not significant at the
0*05 level*

Group III showed a decrease in

total speed of response*
20

For movement II, Groups I, II, and III improved
with the improvement shown by Group II being
significant at the 0 * 0 5 level*

3*

For movement II, each group displayed an increase
in total speed of response, but the increase
was not significant at the 0 * 0 5 level*

The "F" ratio, as indicated by the analysis of vari
ance technique, indicated that there were no significant
difference among groups in the changes displayed from preto post-test *
Because there were only four trials for each movement,
it could be hypothesized that if the number of trials were
to be increased, the experimental groups would show a greater
difference in comparison to the control group*

Because of

the strength increases due to the weight-training, the exper
imental group might not fatigue at the same rate as the
control subjects*

CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
I.

SUMMARY

This study was conducted to determine the effects of
specific weight-training programs on total speed of response.
Thirty-five students, enrolled in physical education acti
vity classes at the University of Montana were used as sub
jects „
Each subject was randomly placed in one of the two
experimental groups.

The control group, consisting of ten

volunteers, participated in a beginning bowling class three
days a week for eight weeks during the study*

Group I

trained by using the weight-training program used by the
University of Montana football team.

Group II followed

the weight-training program advocated by DeLorme and Wat
kins.

Both trained three days a week for a period of

eight weeks.
Each subject was pre-tested in the three experimen
tal movements.

Following the training period of eight

weeks, all subjects were retested using the same test move
ments.

The data were analyzed by analysis of variance

techniques.

The analysis of variance test indicated no

significant difference at the 0.05 level among groups for

any of the three test movements.

A "t" test was also used

to determine if any changes within groups were significant
at the 0.05 level,

Group II for movement II showed a sig

nificant increase in total speed of response.

This was the

only significant change displayed within groups,
II.

CONCLUSIONS

On the basis of the results found in this study,
the following conclusions have been made:
1,

For the particular subjects involved in this
study, weight-training using the method em
ployed by the University of Montana football
team did not show significantly greater in
creases than the DeLorme-Watkins method over
an eight-week period,

2,

The two weight-training programs produced in
creases in total speed of response, but the
changes were not significant for the move
ments measured except for Group II on move
ment II.

3,

While the control group did not improve on move
ment I, they did show improvement on movements
II and III.

However, the improvement was also

not statistically significant.
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III.

RECOMMENDATIONS

In view of this study, the following recommendations
have been m a d e :
1o

It would be most desirable, in future research,
to have more direct control of the outside
activities and habits of the subjects, expecially in the control group, in order to
obtain more accurate results.

2.

The writer feels that it would be advantageous
to increase the number of trials for each
movement.

This would produce more accurate

results when comparing differences in total
speed of response due to changes in strength.
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APPENDIXES

AP PENDIX A

SAMPLE DATA COLLECTION SHEET
PREFERRED HAND _

NAME
WEIGHT

HEIGHT

PRE-TEST DATA

AGE

STANCE
POST-TEST DATA

MOVEMENT I
Trial 1

Trial 1

Trial 2

Trial 2

Trial 3

Trial 3

Trial 4

Trial 4

Trial 5

Trial 5

Mean Time

Mean Time

MOVEMENT II
Trial 1

Trial 1,

Trial 2

Trial 2,

Trial 3

Trial 3»

Trial 4

Trial 4*

Trial 5

Trial 5<>

Mean Time

Mean Time

PRE-TEST DATA

POST-TEST DATA

MOVEMENT III
Trial 1 » _ _

Trial

—

Trial

Trial 2»
Trial 3 «

Trial 1.

____
____ _

Trial 5° ____
Mean Time

Trial 3* __ _»
Trial
Trial 5»

_____
__

Mean Time
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APP END IX B

VERBAL EXPLANATION GIVEN TO THE SUBJECTS
1o

2*

The area in which I will be testing is total speed of
response*
Total speed of resnonse is the time between
the occurrence of the stimulus and the completion of a
specified muscular movement *
The two weight-training programs that you will be parti
cipating in for approximately one quarter are designed
specifically to increase strengtho
In addition to
strength, I feel that there will also be a significant
increase in total speed of response as a result of the
increase in strengtho
I am especially interested in
trying to determine if there will be a significant
increase in one program in comparison to the other*

3 * The Human Performance Analyzer, more commonly called the
Dekan Timer, is the apparatus that will be used to
measure total speed of response*
The apparatus is
accurate in determining time to the nearest 0 o01 of a
second 0
4o

The stimulus with which you will be concerned is the
lighting of the small light bulb* When the light goes
on, the timer automatically starts*

5o

The timer is stopped by stepping on the rubber mat* You
must step on the mat itself, not the border of the
mat, to stop the timer*

6*

The different movements to be measured will include
movements in a forward direction, laterally, or side
ways to the right and laterally to the left*
These
movements will be carried out independently of each
other *

7*

Movement I will be carried out in the following manner:
The subject will assume a back-lying position, hands
at his side with palms on the floor and feet together
with his feet located three feet from the nearest edge
of the rubber mat*
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When the light stimulus is perceived by the subject, he
proceeds to a semi-erect position and moves as quickly
as possible on his feet in a forward direction, step
ping on the rubber mat and stopping the timer0
Demonstration
S*

Movements II and III will be carried out in the follow
ing manner:
The subject will assume a standing posi
tion with knees slightly bent, hands free from the
body, and feet comfortably apart* He will be moving
in a lateral direction depending upon which direction
the experimenter designates to the subject*
This will
be done verbally so that the subject is completely
aware of which direction he is to move.
The subjects will be expected to assume the same stance
for all of the lateral movements„
Upon perception of the light stimulus, the subject will
move in a lateral direction toward the mat using a side
step*
This involves moving the feet laterally without
crossing them or completely bringing them together* He
should move towards the rubber mat as rapidly as possi
ble, stepping on it and stopping the timer*

9o

You will be allowed five trials for each movement with
the first trial serving as practice*

Demonstration
10*

Please remain seated outside the room until it is time for
you to be tested*
Do not walk around or go into the gym*

11*

After you have been tested, please do not discuss the ex
periment with those who have not participated in the
testing *

12*

Because you will be tested again at the end of the quar
ter, it is essential that you do not practice the three
movements that you will perform today*
Practice could
affect the accuracy of the results which I shall obtain
at the end of the quarter*
So, do not practice the
movements *

13*

Are there any questions?
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APPENDIX C

PHYSICAL CHARACTERISTICS OF THE SUBJECTS

Subjects

Height in
Inches

Weight in
Pounds

Age in
Years

Group I
DD
RE
SG
TG
RK
WM
LM
BP
FP
NP
BP
BW
TW
Means I

66.0
67.0
7 0 o0
7 0 o0
72 . 0
72.0
72 00
73 oO
75 oO
6 7 oO
70o0
72 00
75 oO

14 6 0 O
135<>0
155.0
14 5 . 0
165 oO
195.0
1 60.0
170.0
165.0
165.0
170.0
155.0
19 0 . 0

19.0
16.0
20.0
20.0
20.0
30.0
20.0
1 6.0
19.0
19.0
2 0 o0
16.0
21 .0

71 oO

165.0

20.0

67.0
71.0
74.0
65.0
70.0
69.0
70o0
70.0
69.0
74.0
70.0
67.0

150.0
165.0
215.0
130.0
154.0
162.0
150.0
151.0
137.0
160.0
155.0
125.0

19.0
23 oO
21 .0
16.0
20.0
20.0
19.0
19.0
19.0
21 .0
20.0
16.0

69.0

154.0

19.0

Group II
GA
LB
DB
BD
JD
CM
KM
BM
MM
RM
RP
RR
Means II
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APPENDIX C

Subjects

Height in
Inches

(Continued)

Weight in
Pounds

Age in
Years

Group III
EB
DB
RC
DC
SH
LH
DL
EN
JR
RS

70.0
72.0
69.0
68.0
70.0
71.0
69.0
64.0
67.0
71.0

170.0
170.0
138.0
160.0
155 oO
1 55.0
140.0
135.0
145.0
180.0

20.0
1 8.0
21 .0
24.0
20.0
1 8.0
18.0
18.0
20.0
19.0

Means III

69.0

154.0

19.0

Means

70.0

158.0

1 9o0

APPENDIX D
PRE- POST-TEST RESULTS OF M OVEMENT I

Group jl
Subject Pre-Test* Post-Test*
DD
RE
SG
TG
RK
WM
LM
BP
FP
NP
BP
BW
TS
Means

1 .64
1 .81
1.91
1 .55
1 .77

1 .06
1 o8k
1 .97
1 .8k

1.51
1 .99
1 .88

1.61
1.8k

2.05
1 .71
1 .70
1.8k

1 .93

1 .86

1 .8k

1.92
1 .63

1 .96
1 .99
1 .66

1 ,g3

1.82

Difference*
Between Means

0.01

Group II
Subject Pre-Test* Post-Test*
GA
LB
DB
BD
JD
CM
KM
BM
MM
RM
RP
RR

1 .go
1 .67
1 .77
1 .66
1.62

1.8k
2.04
2.00
1 .52
1.68
1 .49
1 .74
1.64
1 .g7
1.74
1.69
1.70

:.76

1 . ( H-

1.94
2.05
2.04
1 .68
1 .55
1 .73

0.02

-'^Values expressed in seconds and decimal fractions thereof.
**Minus sign (-) means subjects became slower.

Group III
Subject Pre-Test* Post-Test*
EB
DB
RC
BC
SH
LH
DL
EN
JR
RS

1 .65
1 .71
2.0^
1.89
1 .67
1 *63
1 *74
2.07
1 .69
1 .39

1 .63
1 .63
1.98
1 .59
1.62
1 .7g
1.86
1.93
1.71
2.27

1 .75

1 .go

,0.05**

APPE ND IX E
PRE- POST-TEST RESULTS OF MOVEMENT II

Group I
Subject Pre-Test5;c Post-TestDD
RE
SC
TC
BK
WM
LM
BP
FP
NP
BP
BW
TW
Means

1 .06
1 .05
1.11
1 .04
1 .12
1 .02
1 .12
1 .24
0.9$
1 .22
1.16
1 .20
1 .16

1 .01
1 .02
1.10
1 .02
1 .08
0.97
1.13
1.07
1 .00
1.07
1 .20
1 .21
1 016

1.11

1 .0$

Differ enre'Between Means

0.03

________ Group II__
_
Subject Pre-Test-“Post-TestGA
LB
DB
BD
JD
CM
KM
BM
MM
RM
RP
RR

1.12
1.13
1 .06
1 .10
1 .04
1 .04
1 .10
1 .09
1 .02
1.11
0.9$
1 .09

1 .06
1.10
0.99
1 .05
1 .03
0.96
1 .08
1.10
1 .06
1 .07
0.93
1.04

1 .0°

1 .04
0.03

Group III
Subject'Tre-Test- PostGlest^
EB
DB
RC
BC
SH
LH
DL
EN
JR
RS

1 .09
1 .13
1.11
1 .19
1.10
1.1$
1 .00
1 .20
1 .11
1o32

1 .02
1 .02
1 .24
1.17
1 .06
1 .07
0.97
1 .22
1.11
1 .26

4 .15

1 .11
0.0/,

-Values expressed in seconds and decimal fractions thereof„

•pvO

APPENDIX F
PRE- POST-TEST RESULTS OF MOVEMENT III

Group I
Subject Pre-Test* Post-Test*
DD
RE
SG
TG
RK
WM
LM
BP
FP
NP
BP
BW
TW

1.12
1 .12
1 .06
1 .00
1.06
1.06
1.14
1.19
0.97
1 <*34
1.14
1.22
1.23

1.04
1.0$
1.10
1.02
1.14
0.99
1.04
1.15
1.00
1.16
1.19
1.22
1.14

Means

1.13

1.10

Difference*
Between Means

0.03

-LJL-L

Subject Pre-Test* Post-Test*
GA
LB
DB
BD
JD
CM
KM
EM
MM
RM
RP
RR

1.07
1.09
1.09
1.12
1.02
1.0$
1.12
1.10
1.06
1.11
0.96
1.06

1.05
1.11
1.02
1.07
1.04
1.00
1.14
1.0$
1.12
1.12
0.96
1.05

1.07

1.06
0.01

Subject Pre-Test* Post -Test*
EB
DB
RC
BC
SH
LH
DL
EN
JR
RS

1.07
1.03
1 .21
1.14
1.09
1.67
1 .01
1.19
1.07
1.36

1 .06
1 .03
1 .30
1 .1$
1 .04
1 .03
1 .07
1 .16
1 .10
1 .19

1.1$

1 .12
0 .06

*Values expressed in seconds and decimal fractions thereof.

vn
O
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APPENDIX G

MEAN STRENGTH CHANGES FROM PRE— TO POST-TEST

Exercise

Group I
Pre-Test Post-Test

Group II
Pre-Test Post-Test

SO

117

97

142

212

477

263

453

Pull Down
Behind Neck

75

117

95

125

Upright Rowing

40

57

52

63

Barbell Curls

40

5$

52

63

125

210

15$

202

Overhead Press

65

95

$3

110

Sit Ups

12

13

11

14

Bench Press
Leg Press

Heel Raises

